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DETAILED ACTION 

Claim Objections 

1 . Claims 1 -23 are objected to because of the following informalities: 

(1) Claim 1, lines 1, 2, 3, 4, 8, 13 and 14: The term "M" should be defined in the 
claim. It is unclear to the examiner what value "M" acquires. 

(2) Claim 1 , lines 6, 8, and 1 1 : The term "N" should be defined in the claim. It is 
unclear to the examiner what value "N" acquires. 

(3) Claim 14, lines 3, 4, 5, 9, 10, 1 1, 12, 13, 16, 17, and 20: The term "M" should 
be defined in the claim. It is unclear to the examiner what value "M" acquires. 

(4) Claim 14, line 6: The term "N" should be defined in the claim. It is unclear to 
the examiner what value "N" acquires. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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3. Claims 1-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over of 
Shattil et al. (US Pub. Number 2003/0147655) in view Marie et al. (US Patent Number 
7,068,703). 

Regarding claim 1 : 

Shattil et al., discloses transmitting signals on a plurality of M subcarrier (figure 6, 
601 , 602, 603) signals in parallel (this limitation is inherent because in OFDM system 
frequency carriers are in parallel), each of said M subcarrier signals corresponding to a 
different one of M subcarrier signal frequencies (figure 6, 601, 602, 603), said M 
subcarrier signal frequencies being a subset of N subcarrier frequencies on which said 
communications device may transmit signals overtime (figure 6, 601. P, 602.P, 603.P). 

• a frequency control circuit (figure 4, 418n)for controlling which of the N subcarrier 
frequencies are used by said device for the transmission of signals (paragraph 0111, 
lines 4-8); 

• a plurality of M separate subcarrier signals paths (figure 6) operating in parallel, 
teaches each of the M subcarrier signal paths including a programmable signal 
generator coupled to said frequency control circuit (figure 4A, figure 5A, 420' & figure 
9C, 999, 991 , 992), a power amplification circuit and a filter circuit (paragraph 01 13, 
lines 5-6), said programmable signal generator for generating a subcarrier signal 
having a subcarrier frequency corresponding to said subcarrier signal path to which 
said signal generator corresponds (paragraph 0100, lines 1-9); and 
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• a combining circuit (figure 4A, 420) for combining analog sub-carrier signals 
corresponding to different subcarrier signal paths prior to transmission. 

Shattil et al. disclose all of the subject matter as described above except for 
specifically teaching a frequency hopping device and M<N. 

However, Marie et al., in the same field of endeavor, teaches a frequency 
hopping device (column 1 , line 12) and where M<N (figure 3A, column 6, line 43). 

One of ordinary skill in the art would have clearly recognized that in wireless 
communication systems, the receiver sends the transmitter a message which indicates 
whether the transmitted data was successfully received. The transmitted can be lost or 
corrupted due to interference in the network. In wireless communication, co-channel 
interference, multipath fading, and shadow fading are among the types of interference, 
which may prevent the receiver from successfully receiving transmitted data. To 
average the interference in the network and overcome the interference problem, it 
would have been obvious to one ordinary skill in the art at the time the invention was 
made to use frequency hopping technique as taught by Marie et al. In a multi-carrier 
communication system such as OFDM, which employ multiple frequency bands for data 
transmission, OFDM effectively partitions the overall system bandwidth into N 
orthogonal subbands (subcarrier), which are also referred to as tones, frequency bins, 
and so on. In a typical OFDM system, only M of the N total subbands (subcarrier) are 
used for pilot and data transmission, where M<N. Using frequency hopping technique, 
will average the interference such as multipath and co-channel interference in the 
system and improve the performance of the network. 
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Regarding claim 2: 

Shattil et al. further discloses: 
each of the M signal filter circuits (filter bank include plurality of filters) (figure 1 3, 1 302), 
that each correspond to a different one of said M signal paths, is a fixed filter (a fixed 
filter is interpreted to be a filter) (paragraph 0101 , lines 5-13), at least one of the M fixed 
filters having a passband bandwidth (this limitation is inherent because passband is the 
portion of spectrum, between limiting frequencies, that is transmitted with minimum 
relative loss or maximum relative gain by a filtering device) at least equal to Y times the 
average frequency spacing between the N frequencies that said device can use as the 
N subcarrier frequencies (figure 6, 601, 602, 603), where Y is a positive number greater 
than 1 (paragraph 0075, lines 1-4). 

Regarding claim 3: 

Shattil et al. further discloses: 
wherein Y > = N divided by M (paragraph 0075, line 8). 

Regarding claim 4: 

Shattil et al. further discloses: 
Y is at least as large as N (paragraph 0075, line 6). 

Regarding claim 5: 

Shattil et al. further discloses: 
each of said M signal filter circuits are identical fixed filters each having a passband 
bandwidth covering the full set of N subcarrier signal frequencies which may be used by 
said device (paragraph 0199, lines 1-11). 
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Regarding claim 6: 

Shattil et al. further discloses: 
the M subcarrier signals are OFDM subcarrier signals and where the N subcarrier 
frequencies are evenly spaced frequencies (figure 6, 601 , 602, 603). 

Regarding claim 7: 

Shattil et al. further discloses: 
the fixed filter included on each of said M signal paths is positioned in series with said 
corresponding power amplification circuit either before or after the corresponding power 
amplification circuit (figure 8, 814, 801, 802). 

Regarding claim 8: 

Shattil et al. further discloses: 

• the programmable signal generator (figure 4A, figure 5A, 420' & figure 9C, 
paragraph 0141, lines 4-5) included in each subcarrier signal path generates an 
analog subcarrier signal; and 

• wherein said power amplification circuit and said filter circuit included in each 
subcarrier signal path are analog circuits (paragraph 01 13, lines 5-6, paragraph 
0198, lines 10-11). 

Regarding claim 9: 

Shattil et al. further discloses: 
each of the M signal filter circuits, that each correspond to a different one of said M 
signal paths, is a programmable filter (figure 9C, paragraph 01 13, lines 5-6). 
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Regarding claim 10: 

Shattil et al. further discloses: 
each of the M programmable filters (filter bank include plurality of filters) (figure 13, 
1302, figure 9C) has a passband corresponding to the subcarrier signal frequency of the 
subcarrier signal (this limitation is inherent because passband is the portion of 
spectrum, between limiting frequencies, that is transmitted with minimum relative loss or 
maximum relative gain by a filtering device) generated by the programmable signal 
generator circuit included on the same subcarrier signal path as the programmable filter 
(figure 9C, paragraph 0101, lines 1-16). 

Regarding claim 11: 

Shattil et al. further discloses: 
the programmable filters(filter bank include plurality of filters) (figure 13, 1302, figure 9C) 
have a passband which has a bandwidth sufficient to pass said subcarrier signal but 
reject the nearest neighboring one, in frequency, of said N subcarrier signals (paragraph 
0199, lines 1-11). 

Regarding claim 12: 

Shattil et al. further discloses: 
• said device further transmits information using at least one additional preselected 

subcarrier frequency (figure 2B, paragraph 0061 , lines 3-8) , 
the device further comprising: 
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• an additional subcarrier signal path including an amplifier and fixed filter (figure 8, 
802) for amplifying and filtering a subcarrier signal corresponding to said additional 
preselected subcarrier frequency (paragraph 01 13, lines 5-6). 

Regarding claim 13: 
Shattil et al. further discloses: 

said additional subcarrier frequency corresponds to a control channel used to 
transmit control information (paragraph 0111, lines 4-8). 
Regarding claim 14: 

Shattil et al., discloses transmit information using M subcarrier signals at a time 
(figure 6, 601, 602, 603), each of the M subcarrier signals corresponding to a different 
subcarrier frequency (figure 6, 601 , 602, 603), and where N is the total number of 
different subcarrier frequencies said device can use over time (figure 6, 601 .P, 602. P, 
. 603. P), the method comprising: 

• i) operating M programmable signal generators (pulse generator is interpreted to be 
signal generator) (figure 8, 801 , & figure 9C) to generate said M subcarrier signals; 

• ii) separately processing each of the M subcarrier signals to produce M processed 
subcarrier signals (paragraph 0102, lines 1-2), the processing of each of said M 
subcarrier signals including a amplification operation and a filtering operation, said 
separate processing thus including M separate filtering operations (paragraph 01 13, 
lines 5-6); and 

• iii) combining the M processed subcarrier signals to generate a frequency division 
multiplexed transmission signal (figure 4A, 420); 
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• iv) controlling at least one of said M programmable signal generators to change the 
frequency of the subcarrier signal generated by said at least one programmable 
signal generator (figure 9C, paragraph 0111, lines 4-8); and 

• v) repeating steps (i), (ii), and (iii) (this limitation is inherent because steps l-iii can be 
repeated is the system). 

Shattil et al. disclose all of the subject matter as described above except for 
specifically teaching a frequency hopping communication method and where M is less 
than N. 

However, Marie et al., in the same field of endeavor, teaches a frequency 
hopping communication method (column 1, line 12) and where M is less than N (figure 
3A, column 6, line 43). 

One of ordinary skill in the art would have clearly recognized that in wireless 
communication systems, the receiver sends the transmitter a message which indicates 
whether the transmitted data was successfully received. The transmitted can be lost or 
corrupted due to interference in the network. In wireless communication, co-channel 
interference, multipath fading, and shadow fading are among the types of interference, 
which may prevent the receiver from successfully receiving transmitted data. To 
average the interference in the network and overcome the interference problem, it 
would have been obvious to one ordinary skill in the art at the time the invention was 
made to use frequency hopping technique as taught by Marie et al. In a multi-carrier 
communication system such as OFDM, which employ multiple frequency bands for data 
transmission, OFDM effectively partitions the overall system bandwidth into N 
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orthogonal subbands (subcarrier), which are also referred to as tones, frequency bins, 
and so on. In a typical OFDM system, only M of the N total subbands (subcarrier) are 
used for pilot and data transmission, where M<N. Using frequency hopping technique, 
will average the interference such as multipath and co-channel interference in the 
system and improve the performance of the network. 

Regarding claim 15: 

Shattil et al. further discloses: 
said M subcarrier signals are analog signals and wherein said filtering operation is an 
analog filtering operation (paragraph 0198, lines 10-11). 

Regarding claim 16: 

Shattil et al. further discloses: 
said M separate filtering operations are performed using M separate fixed filters (a fixed 
filter is interpreted to be a filter) (paragraph 0101, lines 5-13), at least one of the M fixed 
filters having a bandwidth at least equal to Y times the average frequency spacing 
between the N frequencies that said device can use as the N subcarrier frequencies 
(figure 6, 601 , 602, 603), where Y is a positive number greater than 1 (paragraph 0075, 
lines 1^4). 

Regarding claim 17: 

Shattil et al. further discloses: 
wherein Y >= N divided by M (paragraph 0075, line 8). 

Regarding claim 18: 

Shattil et al. further discloses: 
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wherein Y is equal to or greater than N (paragraph 0075, line 6). 

Regarding claim 19: 

Shattil et al. further discloses: 
said M separate filtering operations are performed using identical fixed filters each 
having a bandwidth covering the full set of N subcarrier signal frequencies which may 
be used by said device (paragraph 0199, lines 1-11). 

Regarding claim 20: 

Shattil et al. further discloses: 
the N subcarrier signals are OFDM subcarrier signals (figure 6, 601. P, 602.P, 603.P). 

Regarding claim 21: 

Shattil et al. further discloses: 
said M separate filtering operations are performed using M separate programmable 
filters, the frequency of each of each of the M programmable filters corresponding to the 
frequency of the subcarrier signal being filtered. 

Regarding claim 22: 

Shattil et al. further discloses: 
changing the amount of power amplification performed on one of the M subcarrier 
signals when the frequency of said subcarrier signal is changed (figure 9C, paragraph 
0101, lines 1-16). 

Regarding claim 23: 

Shattil et al. further discloses controlling at least one of said M programmable 
signal generators to change the frequency of the subcarrier signal includes: 
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• operating said M programmable generators to switch from generating a first set of M 
subcarrier signals corresponding to a first set of M uniformly spaced subcarrier 
frequencies to generating a second set of M subcarrier signals corresponding to a 
second set of M uniformly spaced subcarrier frequencies(figure 9C, paragraph 0101 , 
lines 1-16), 

• a first subcarrier frequency in said first set of M subcarrier frequencies being 
separated from a first subcarrier frequency in said second set of M subcarrier 
frequencies by a frequency spacing that is less than Y times the frequency spacing 
between subcarrier signals in said first and second sets of M subcarrier signals 
(figure 6, 601, 602, 603, paragraph 0071, lines 3-7). 

Conclusion 

4. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Kostic et al. (US Patent Number 6,549,784) discloses method 
and apparatus for implementing measurement based dynamic frequency hopping in 
wireless communication systems, Dolgonos et al. (US Patent Number 7,002,934) 
discloses a OFDM multiple ypstream receiver network, and Gillis et al. (US Patent 
Number 5,323,447) discloses apparatus and method for modifying a frequency hopping 
sequence of a cordless telephone operating in a frequency hopping system. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kabir A. Timory whose telephone number is (571 ) 270- 
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1674. The examiner can normally be reached on Mon - Thu 6:30AM - 4:00PM & Fri 
6:30AM - 3:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shuwang Liu can be reached on (571) 272-3036. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Kabir A. Timory 

March 30, 2007 ^ ^ 
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